Parkinson' s disease (PD) is characterized by resting tremor, slow and decreased movement (hypokinesia and akinesia), rigidity, postural instability, problems with gait, and coordination. The prevalence of PD is between 0.1% and 0.3% in the general population and between 1% and 2% in persons 65 years of age or older. Patients with PD are more likely to suffer from pain. Indeed, the chief complaint of patients with severe motor disturbance and severe pain is pain rather than motor disturbance. Fibromyalgia (FM) is defined by widespread pain (pain in the left and right sides of the body, pain above the waist, pain below the waist, and axial skeletal pain) for more than 3 months and the presence of at least 11 of the 18 specified tender points. FM and chronic widespread pain (CWP), which is usually an incomplete form of FM, cause pain in the musculoskeletal region, but their etiologies are unknown. Therefore, it is almost impossible to determine whether or not pain in the musculoskeletal region is in the musculoskeletal origin. We suspect that dysfunction or degeneration of the nerves that control pain, mind, and movement in the brain causes FM, depression, and PD, respectively. When pain in PD is discussed, FM and CWP should be considered because their prevalence is high. Patients with PD may be likely to suffer from FM and CWP; however, the prevalence of FM and CWP in patients with PD has not been reported. Here, we discuss the relationship between PD and FM or CWP.
The prevalence of Parkinson's disease (PD) is between 0.1% and 0.3% in the general population (Alves et al. 2008; Weintraub et al. 2008) and between 1% and 2% in persons 65 years of age or older (Alves et al. 2008; Weintraub et al. 2008) . PD is characterized by resting tremor, slow and decreased movement (hypokinesia and akinesia), rigidity, postural instability, problems with gait, and impaired coordination. In addition to these motor symptoms, patients with PD often suffer from nonmotor symptoms, including severe pain (Riley et al. 1989; Clifford et al. 1998; Etchepare et al. 2006; Broetz et al. 2007; Defazio et al. 2008; Negre-Pages et al. 2008; Beiske et al. 2009 ).
Motor symptoms are easily perceived because they are visible. However, pain is not easily perceived because it is not visible. Modified Hoehn and Yahr staging is a commonly used clinical staging of PD. The staging is determined based on the severity of motor disturbance. Treatment outcomes are usually determined based on the severity of motor disturbance. However, pain aggravates quality of life as well as motor disturbance. Pain sometimes aggravates quality of life more than motor disturbance. In general, the chief complaint of patients with severe motor disturbance and severe pain is pain rather than motor disturbance. The previous sentence is easily understandable in patients with spinal cord injury. The same is true in patients with PD. If pain decreases, motor disturbance is often improved. Decreased pain directly improves quality of life and indirectly improves quality of life due to the improvement in motor disturbance.
Articles about pain in PD have been usually written by neurologists. The first author of this article is not a neurologist but specializes in chronic pain, especially fibromyalgia (FM) and chronic widespread pain (CWP). Neurologists are not so familiar with FM and CWP compared to rheumatologists or physicians who specialize in chronic pain. Therefore, articles about pain in PD did not refer to the relationship between PD and FM or CWP. When pain in PD is discussed, considering the possibility of FM and CWP is essential, because the prevalence of FM and CWP is high. Here, we discuss the relationship between PD and FM or CWP.
Fibromyalgia and chronic widespread pain
FM is an important disorder in chronic pain. FM is defined by widespread pain (pain in the left side of the body, pain in the right side of the body, pain above the waist, pain below the waist, and axial skeletal pain) for more than 3 months and the presence of at least 11 of the 18 specified tender points (Wolfe et al. 1990 ). In addition to chronic pain and numbness, patients with FM frequently experience joint stiffness, fatigue, sleep disturbance, cognitive difficulties, anxiety, and depression. Some patients experience a number of other overlapping conditions, such as irritable bowel syndrome, tension-type headache, orofacial pain, vulvodynia, and interstitial cystitis. FM is predominant in women. Although the etiology of FM is not clear, the leading hypothesis is that pain stimulus from peripheral tissue causes central sensitization (Ablin et al. 2008) . The hypothesis is that a lesion of the nerves that control pain in the brain causes pain. A lesion of the nerves that control mind in the brain causes depression and anxiety disorder. A lesion of the nerves that control movement in the brain causes PD (Fig. 1) . Involvement of nerves that control movement in the brain and the nerves that control mind in the brain causes PD and depression. This is speculated to be one reason why patients with PD frequently suffer from depression. Forty-four percent of patients with PD were reported to suffer from depression (Shulman et al. 2002) . Rates of depression are significantly higher among patients with FM and prevalence rates of major depressive disorder in FM patients range from 22 to 90% (Pae et al. 2008) . If the hypothesis that a lesion of the nerves that control pain in the brain causes pain is correct, the involvement of the nerves that control movement in the brain and the nerves that control pain in the brain will also cause PD and pain. This is thought to be one reason why patients with PD frequently suffer from pain.
Broadly defined CWP is usually an unexplained disorder with widespread pain (pain in the left side of the body, pain in the right side of the body, pain above the waist, pain below the waist, and axial skeletal pain) for more than 3 months. Broadly defined CWP includes FM. Narrowly defined CWP, which is usually an incomplete form of FM, excludes FM. In this article, CWP usually means narrowlydefined CWP. Chronic regional pain (CRP) is an unexplained disorder that is similar to CWP but does not satisfy the diagnostic criteria of CWP. FM is thought to be at the extreme end in a continuum of CWP rather than a distinct medical entity (Forseth et al. 1999; Kosek 2006) . CRP and CWP are thought to be a continuous disorder.
Although FM has objective signs of 11 or more tender points, CWP and CRP have no objective signs. If physicians do not know about FM, the tender points are not investigated. Even if 11 or more tender points exist, they are not objective signs which account for symptoms. If physicians do not know FM, CWP, and CRP, the disorders are likely to be diagnosed as psychogenic pain. If patients with CWP or CRP undergo FM treatment, the treatment outcome of CWP or CRP is better than the treatment outcome of FM. Treatment of neurogenic pain, such as FM, CWP, or CRP is completely different from the treatment of nociceptive pain (acute pain).
Fig. 1. Brain lesion and disorder (disease).
A lesion of the nerves that control pain in the brain is thought to cause fibromyalgia or chronic widespread pain. A lesion of the nerves that control mind in the brain causes depression and anxiety disorder. A lesion of the nerves that control movement in the brain causes Parkinson's disease.
Patients with Parkinson's disease are more likely to suffer from pain
Do patients with PD suffer from pain more frequently than control groups? Beiske et al. (2009) reported that the PD patients experienced significantly more pain compared to the general population as measured by bodily pain in the Medical Outcomes Study 36-Items Short Form. Two studies showed that the frequency of pain in PD patients was not significantly greater than that in controls (Quittenbaum and Grahn 2004; Chaudhuri et al. 2006 ). On the other hand, 7 studies showed that the frequency of pain in PD patients was significantly greater than that in controls (Riley et al. 1989; Clifford et al. 1998; Etchepare et al. 2006; Broetz et al. 2007; Defazio et al. 2008; Negre-Pages et al. 2008; Beiske et al. 2009; Ehrt et al. 2009) (Table 1) . Because there are more of the latter studies, including 2 extensive studies (Defazio et al. 2008; Negre-Pages et al. 2008) , we think that the frequency of pain in PD patients is significantly greater than that in controls.
Diagnosis of nonmotor presentations in PD is difficult
Some patients with PD suffer from pain before motor symptoms are present. O 'Sullivan et al. (2008) reported that 48 (11.1%) out of 433 patients with PD had pain at presentation to their general practitioner. Nonmotor presentations in PD are initially frequently misdiagnosed, sometimes leading to inappropriate treatments, including surgery (O 'Sullivan et al. 2008) . Diagnosis of nonmotor presentations of PD is difficult. Especially, diagnosis of pain is difficult.
Unfortunately, pain in patients with PD are not properly treated (Sullivan et al. 2007 ). The reasons are as follows. 1: Because pain is not visible, it is difficult for physicians to notice it. 2: Patients do not often mention pain. 3: Even if patients complain of pain, physicians do not often respond. 4: Physicians have knowledge of acute pain, but they usually do not have enough knowledge of chronic pain. Therefore, physicians often give acute pain treatment for chronic pain. 5: Pain without sufficient objective signs is often regarded as psychogenic pain. If patients are diagnosed with psychogenic pain, they usually cannot undergo appropriate medication.
Classifications of pain in PD
Many classifications of pain in PD have been advocated. There are two main types of pain classification based on the etiology of pain and the symptoms of pain. Because a mixed classification based on the etiology and symptoms causes confusion, a mix is not desirable. Classifications based on the etiology and symptoms should be described separately (Toda 2007b) .
Pain defined based on the etiology of pain should be diagnosed based on the etiology of pain. Pain is classified into nociceptive, neurogenic, and psychogenic pain based on the etiology. Pain without sufficient objective signs is often regarded as psychogenic pain, whereas pain with sufficient objective signs is often regarded as neurogenic pain. Neurogenic and psychogenic pain are defined based on the etiology of pain; however, they are diagnosed based on pain symptoms (Toda 2007c) , which is contradictory. If pain is defined based on the etiology, it should be diagnosed based on the etiology. Current medical practice cannot distinguish neurogenic pain from psychogenic pain based on the etiology of pain. We do not advocate that psychogenic pain is nonexistent. As previously explained, there are FM, CWP, and CRP. Before physicians diagnose psychogenic pain, they should suspect FM, CWP, or CRP. The diagnosis of FM, CWP, or CRP broadens treatment options, resulting in an improvement in treatment outcome.
There is a term 'musculoskeletal pain (MSP)'. The Compared with the general population, PD patients were five times more likely to have burning mouth. *After adjustment for osteo-articular comorbidity, PD patients were found to be twice as likely to suffer from chronic pain as patients with non-PD disorders [OR = 1.9; 95% CI 1.2-3.2].
International Association for the Study of Pain did not define MSP in the Classification of Chronic Pain published in 1994 (Merskey and Bogduk 1994) . Generally, low back pain is not pain of low back origin but pain in low back regardless of the location of a lesion. Similarly, MSP usually means pain in the musculoskeletal region; however, MSP sometimes means pain in the musculoskeletal region and it sometimes means pain caused by the musculoskeletal lesion, depending on the writer and reader. Ford used MSP to describe pain in the musculoskeletal region (Ford 1998) . Beiske et al. (2009) defined MSP as pain due to parkinsonian rigidity, rheumatological disease or skeletal deformity, and therefore caused by the musculoskeletal lesion. If pain in the musculoskeletal region is expressed as pain in the musculoskeletal region and pain caused by a lesion in the musculoskeletal region is expressed as pain in the musculoskeletal origin, no confusion will occur. Pain in the musculoskeletal origin is a term based on the etiology of pain. As mentioned above, pain in the musculoskeletal origin should be diagnosed based on the etiology of pain. It is easy to clarify the lesion location of nociceptive pain such as pain caused by a pulled muscle; however, it is difficult to clarify the lesion location of neurogenic pain. If the term 'pain in the musculoskeletal origin' is used, concrete diagnostic criteria should be used. For example, FM, which is neurogenic pain, causes pain in the musculoskeletal region, but the lesion location is not determined. It is usually impossible using current medical practice to decide whether or not pain in the musculoskeletal region is pain of musculoskeletal origin. Therefore, the term of "pain in the musculoskeletal origin" should not be used.
Patients with Parkinson's disease may be more likely to suffer from fibromyalgia and chronic widespread pain
The prevalence of FM is approximately 2% (Toda 2007a) . The prevalence of CWP is reported to be between 5% and 15% (Croft et al. 1993; Hunt et al. 1999; Macfarlane et al. 1999; Benjamin et al. 2000; Macfarlane et al. 2001; Kato et al. 2006; McBeth and Jones 2007; Mas et al. 2008; Jones et al. 2009 ), but the prevalence of many studies is over 10% (Croft et al. 1993; Macfarlane et al. 1999; Benjamin et al. 2000; Macfarlane et al. 2001; McBeth and Jones 2007; Jones et al. 2009 ). The prevalence of CRP is 1-2 times as frequent as that of CWP (Forseth et al. 1999; Bergman et al. 2001 Bergman et al. , 2002 Toda 2007a) . Even if PD is unrelated to FM or CWP, the prevalence of FM and CWP in patients with PD is approximately 2% and 10%, respectively. However, when pain in PD is discussed, FM and CWP are rarely considered. There is only one case report of a PD patient with FM (Toda et al. 2007d ). FM and CWP should be considered in discussions of pain in PD. We speculate that the frequency of FM and CWP in PD patients is significantly greater than that in controls for the following reasons. First, patients with PD are more likely to suffer from depression and patients with FM are more likely to suffer from depression. Second, patients with PD are more likely to suffer from chronic pain. FM and CWP constitute a far greater percentage of chronic pain. Third, a lesion of the nerves that control movement in the brain causes PD. The hypothesis is that a lesion of the nerves that control pain in the brain causes FM. Involvement of the nerves that control movement in the brain and the nerves that control pain in the brain causes PD and FM or CWP.
The prevalence of FM and CWP in patients with PD has not been reported. We would like physicians who treat PD to examine the prevalence of FM and CWP in patients with PD.
Conclusion
We suspect that lesions of the nerves that control pain, mind, and movement in the brain cause FM, depression, and PD, respectively. We would like physicians who treat PD to think about pain, especially FM, CWP, and CRP. If physicians notice pain without objective signs, we would like them to suspect FM, CWP, or CRP. We would like physicians who treat PD to examine the prevalence of FM and CWP in patients with PD.
